Abstract. The use of computational methodologies for the optimization of aesthetic parameters is not frequent mainly due to the fact that these parameters are not quantifiable and are subjective. In this work an interactive methodology based on the use of multi-objective optimization algorithms is proposed. This strategy associates the results of different optimization runs considering the existent quantifiable objectives and different sets of boundary conditions concerning the decision variables, as defined by an expert decision maker. The associated results will serve as initial population of solutions for a final optimization run. The idea is that a more global picture of potential "good" solutions can be found. At the end this will facilitate the work of the expert decision maker since more solutions are available. The method was applied to a case study and the preliminary results obtained showed the potentially of the strategy adopted.
Introduction
Digital design culture and new paradigms in digital design thinking have a great impact on the design, development and realization of components and objects. Projects frequently embody a trade-off between multiple and interdependent requirements such as performance-related aspects, form freedom and complexity of the desired architectural expressions.
Current design methods, though already largely involving digital tools and processes, are not yet fully suited to dynamically optimize the design within its multiple boundary conditions. At the same time, conventional materials and technologies compromise the realization of the optimized design and its underlying concepts. Here, polymer and composite materials, in combination with their largely automated manufacturing methods, are a powerful group of materials to overcome this dilemma due to their inherent properties, such as aesthetically pleasing, lightness, ability to mould complex shapes, ease of fabrication and integration of parts.
In this research a computational method has been developed that can iteratively optimize a design towards its functional requirements using available design, simulation and user-interfacing tools. The method has been applied to the optimization of a 'generic' roof structure towards daylight conditions while minimizing area and thus weight and materials used. Multi-Objective Evolutionary Algorithms (MOEA) in combination with a decision making methodology have been used, together with critical Decision Maker (DM) interaction. The result indicates the usefulness of this model and the developed techniques in the early stage of the design process, leading to better design solutions.
This text is organized as follows: in section 2 the state-of-the-art concerning digital design methodology and the practical problem to be solved are presented; the problem characteristics as well the optimization methodology adopted are described in detail in section 3; in section 4 the methodology proposed is applied to an example and in section 5 the conclusions are stated.
Digital Design Method

State of the Art
Computers have been used in the design process for over fifty years. Initially the use of computers was limited to drawing, representation, basic structural analysis or construction planning. Eventually performance analysis was executed as an afterthought, but always as part of an essentially paper-based design process [1]. It was not until the moment when design moved away from the conventional logic of representation and instead started interacting with the process of form generation itself, which we can speak of a new paradigm in the field of digital design [2] . Since then digital design has evolved into a new and unique form of design.
The increasing integration of sophisticated and interactive digital design media throughout the complete design process, from early concept development until iterative testing and fabrication, has already provoked the emerging of new ways of design making and new ways of design thinking [3, 4] . These concepts are starting to be the subject of research in the field of architecture. The concept of adaptation has been used to guide research towards the application of evolution-based generative design systems to shape architectural forms [5] . Other research has evolved in the development of specific software for methods combining structural grammars, performance metrics, structural analysis and stochastic optimization [6] .
A compound model of digital design has been proposed as a future class of paradigmatic digital design [2] . These compound models are based on the integration of form finding, form generation, evaluation and performance processes.
